Conclusions: Mifepristone, with buccal misoprostol self-administered at home, for EMA up to 63 days of gestation had a low failure rate, was well accepted, and provided an effective treatment option with a favourable safety profile for women seeking an abortion in Australia.
The Medical Journal of Australia ISSN: 0025-729X 3 September 2012 197 5 282-286 T h e M e d i c a l J o u r n a l o f A u s t r a l i a 2012www.mja.com.au Research he antiprogesterone mifepristone combined with a p ros t a g l a n d in a na l o gu e (misoprostol or gemeprost) is effective for terminating early pregnancy and has a favourable safety profile. Early medical abortion (EMA) regimens using 200 mg oral mifepristone and misoprostol have been endorsed by the Royal College of Obstetricians and Gynaecologists (RCOG) as an effective and appropriate method of terminating early pregnancy.
2 Randomised controlled trials have shown that mifepristone 200 mg followed 24-48 hours later by misoprostol is as effective as surgical abortion in gestations up to 63 days, with complete abortion generally occurring in 93%-98% of cases, incomplete abortion in 1.1%-4.2%, and ongoing pregnancy in 0.2%-2.7%.
3-10
Since its first registration in France in 1988, mifepristone has been registered in around 50 countries and is on the World Health Organization list of essential medicines. 11 Mifepristone is currently an unapproved medicine in Australia, but can be accessed under the Authorised Prescriber provisions of the Therapeutic Goods Act 1989. 12 Results for Authorised Prescriber use of mifepristone in Australia [12] [13] [14] have been similar to those reported for other countries.
1
The not-for-profit, non-governmental organisation Marie Stopes International Australia (MSIA) started Authorised Prescriber use of mifepristone-buccal misoprostol for EMA in Australia in 2009. This article describes outcomes from the use of this regimen in 13 345 EMAs.
Methods

Study information
This retrospective multicentre observational study was conducted at 15 MSIA clinics in New South Wales, Victoria, Queensland, Western Australia and the Australian Capital Territory.
Women undergoing a medical abortion between 1 September 2009 and 31 August 2011 were retrospectively identified and data were collected from their patient records. The study was conducted in accordance with the Declaration of Helsinki. All women provided written informed consent for treatment. The Authorised Prescriber protocol and, retrospectively, publication of the data were approved by the Queensland Clinical Trials Network Human Research Ethics Committee. The study was retrospectively registered in the Australian New Zealand C l i n i c a l Tri a l s R e gi s t ry (ACTRN12611001051932).
Eligibility criteria
Women eligible for EMA had gestations of up to 63 days, as confirmed by ultrasound, and met the relevant state or territory's legal requirements for pregnancy termination.
Exclusion criteria included known or suspected ectopic pregnancy; concomitant administration of anticoagulants or corticosteroids; adrenal failure, inherited porphyria or haemorrhagic disorder; allergy to mifepristone and/or misoprostol; intrauterine device in situ; and pelvic infection. Unless they declined, women were screened for Chlamydia trachomatis and, based on a risk assessment, screened for other sexually transmitted infections. Women were not excluded based on their proximity to emergency medical care.
Treatment regimen
The mifepristone-buccal misoprostol regimen selected was based on the peer-reviewed literature, extensive experience of Marie Stopes International with mifepristone in the United Kingdom, and MSIA's 2-year experience using methotrexate-buccal misoprostol for medical abortion to 49 days of gestation. Mifepristone 200 mg (Linepharma) was administered orally at the clinic, followed 24-48 hours later by buccal misoprostol 800 g (Pfizer), self-administered at home. Buccal administration involved placing four 200 g tablets between Early medical abortion using low-dose mifepristone followed by buccal misoprostol: a large Australian observational study T Objective: To describe the use of mifepristone in combination with buccal misoprostol in women undergoing an early medical abortion (EMA) in Australia.
Design, setting and participants: Retrospective, observational study of 13 345 EMAs (gestational age р 63 days) conducted at 15 Marie Stopes International Australia clinics between 1 September 2009 and 31 August 2011.
Intervention: Oral mifepristone 200 mg, administered at the clinic, followed 24-48 hours later by buccal misoprostol 800 μg, self-administered at home.
Main outcome measure: Failure rate (proportion of women with an incomplete abortion requiring surgical aspiration or a continuing pregnancy).
Results: Pregnancy termination follow-up information was available for 83.4% (11 155/13 376) of EMAs. From the patient demographic database, the EMA failure rate was 3.5% (465/13 345). Of these, most (382; 2.9% of total) were incomplete abortions requiring surgical aspiration, and 83 (0.6% of total) were continuing pregnancies. Haemorrhage (16; 0.1%) and known or suspected infection (25; 0.2%) were infrequent. One woman, who did not seek follow-up despite signs of infection, died from sepsis (< 0.01%). In 6755 EMAs with clinic follow-up from April 2010 to August 2011, 6381 women participated in a survey. Most reported medium or heavy bleeding and moderate or severe pain/cramps; most also reported that bleeding, pain/cramps and their overall experience were as expected or better than expected.
the cheek and gum for at least 30 minutes; any undissolved residue was then swallowed. If women had no bleeding within 24 hours of misoprosto l ad mi nist ra ti on , they we re instructed to contact the clinic and return, preferably within the next 24 hours, for a second dose of misoprostol 800 g. Women were informed of the signs and symptoms of possible complications (including infection) and what to do if complications occurred. Women were strongly encouraged to have a support person present throughout the process and to attend a mandatory clinic visit about 2 weeks after their initial treatment to confirm pregnancy termination and exclude complications. All women had access to an MSIA-funded, Melbourne-based, 24-hour after-care, nurse telephone service; women with issues of concern were referred to an MSIA clinic or their local medical services. Prophylactic antibiotics were not routinely prescribed except for women considered at high risk of infection. Oral analgesics (paracetamol with codeine or ibuprofen with or without codeine) were recommended. Rhesus status was determined and rhesus D-negative women were administered rhesus D immunoglobulin (250 IU) at the time of mifepristone administration.
Assessments
Information on EMA outcomes and complications was collected, including incomplete abortion requiring surgical aspiration; ongoing pregnancy; bleeding; and infection. Pregnancy termination was confirmed using a combination of ultrasound, urine pregnancy test, serum -human chorionic gonadotropin levels, patient history, and symptoms. At the followup visit, women were asked to complete a seven-item questionnaire on pain, bleeding and their overall experience; however, not all women completed the questionnaire or all questions. Questionnaire responses from April 2010 to August 2011 were analysed (the questionnaire was expanded in April 2010; data before this date were excluded).
Data collection and analysis
Patient demographic, follow-up and complications data were collected in three separate databases, with slight variances in the total numbers of EMAs. Patient disposition was summarised using frequency counts for the number of women undergoing an EMA, the number of EMAs conducted, and the proportion of women with a follow-up visit. Demographic variables were summarised using descriptive statistics, including mean, standard deviation and range for continuous variables, and frequencies and percentages for categorical variables. The number and type of complications were summarised using frequency counts and proportions. The failure rate was defined as the proportion of women with a treatment outcome of incomplete abortion requiring surgical aspiration or of continuing pregnancy. Statistical analyses were conducted using TIBCO Spotfire S+, version 8.2 (TIBCO Software Inc).
Results
Demographics
Between 1 September 2009 and 31 August 2011, 13 345 EMAs were conducted at 15 MSIA clinics using the mifepristone-buccal misoprostol regimen (Box 1). Of the 12 968 women who had an EMA, 362 women (2.8%) had more than one EMA (Box 1). The mean age of the women was 28.4 years (SD, 6.8 years) (Box 1) and the mean length of gestation was 6.3 weeks (SD, 0.9 weeks) (Box 2).
Follow-up
For most EMAs (11 155/13 376, 83.4%; Box 3), follow-up information was obtained, primarily via a clinic visit, to confirm pregnancy termination. During the study, an extra 31 EMAs were recorded in the follow-up database (13 376) than in the patient demographics database (13 345; 0.2% variance). This discrepancy may be related to duplication of patient records in the follow-up database and carryover of follow-up records from a previously used treatment protocol for EMA.
Complications and failure rate
The overall complication rate was low (519/13 345, 3.9%; Box 4). The EMA failure rate was 3.5% (465). Incomplete abortion requiring surgical aspiration occurred in 382 (2.9%) cases and continuing pregnancy in 83 (0.6%) cases. There were 16 cases of haemorrhage (0.1%). There were four cases (0.03%) of known and 21 cases (0.2%) of suspected infection, including one death from sepsis (< 0.01%). This woman suffered fever and flulike symptoms about 6 days after taking mifepristone, but unfortunately did not seek medical advice, despite urging from family members. She died 9 days after taking mifepristone. Group A streptococcus (Streptococcus pyogenes) was identified from a vaginal swab and blood culture. 
Discussion
This is the first large-scale Australian study of mifepristone for EMA up to 63 days of gestation. Clinic-administered mifepristone (200 mg) in combination with home-administered buccal misoprostol (800 g) was associated with a low failure rate, low rates of haemorrhage and infection, and was well tolerated. The low failure rate (3.5%) with mifepristone in our study was similar to that reported for mifepristone in randomised controlled trials (failure rates, 2%-7%) 3-10 and in other Aust ra li a n A u t ho r is e d P re s c ri be r Schemes (fa ilure ra tes, 2.9% -5.6%). 13, 14 Notably, the rate of surgical intervention for incomplete abortion declined from 4.3% during the first 3-month period of our study to 1.6%-2.6% during subsequent 3-month periods. We propose that as clinic staff gained experience with the EMA method, they felt more comfortable with expectant management rather than proceeding directly to surgical intervention.
In our study, there were four cases of known infection reported (0.03%), including one death from sepsis.
Infection following medical termination of pregnancy is reported to occur in 0.02%-0.92% of cases. 15, 16 Death resulting from infection and fatal toxic shock after medical abortion with mifepristone is a known, but very rare, risk (1.1/100 000). 15 Although the RCOG 2 recommends universal prophylactic antibiotics effective against C. trachomatis and anaerobes to reduce the risk of infection after medical abortion, the WHO 17 does not. At MSIA, all women are screened for C. trachomatis, unless they decline, and for other STIs based on a risk assessment. MSIA has upgraded its warnings to women regarding serious infections and also now provides an opt-in SMS service that reminds women 3-5 days after their visit about the after-care phone number and signs and symptoms of complications.
The regimen we used is similar to those recommended by the WHO 17 and the RCOG, 2 with buccal administration of misoprostol. Vaginal misoprostol has been associated with deaths from toxic shock syndrome in the United States 18 and some women may prefer buccal, rather than vaginal, administration. In addition, oral misoprostol is not sufficiently effective beyond 49 days of gestation.
1,2,17 Randomised controlled trials have shown mifepristone with buccal misoprostol to have efficacy similar to or greater than mifepristone with vaginal 7 or oral 19 misoprostol for terminating pregnancies up to 56 and 63 days, respectively. Our study provides further support for using 200 mg of mifepristone, which is lower than the 600 mg dose approved in the US and Europe.
1 Randomised controlled trials directly comparing the two mifepristone doses have shown similar efficacy for the 200 mg and 600 mg doses.
3,6 A Cochrane meta-analysis also found no difference in failure rates between the 200 mg and 600 mg doses. 20 In our study, all women were informed of the need for mandatory follow-up to confirm pregnancy termination; contact with most women was achieved. Those who did not attend the clinic were telephoned and, if telephone contact was not possible, a registered letter was sent (the letter included a pregnancy test kit to facilitate home-testing). Despite these efforts, follow-up information was 3 Follow-up contact for women undergoing early medical abortion (EMA) with mifepristone-buccal misoprostol (13 345), not the number of EMAs with follow-up data (11 155) ; the number and type of complications could not be calculated for EMAs without follow-up data. ‡ 82 of the 83 women had surgical intervention; one woman chose to continue the pregnancy and delivered a healthy baby. § One woman died from sepsis as a result of group A Streptococcal (Streptococcus pyogenes) infection. ◆ missing for around 17% of women. The loss to follow-up in our real-world setting of mifepristone use was higher than that observed in rigorous clinical trial settings (1.7%-8.6%). 3-5,8,9,21 As might be expected in clinical practice, not all patients may return for followup, even if instructed to attend a follow-up visit to assess treatment outcome. Given the emotional issues surrounding abortion, women who felt the abortion was complete and had no physical complications may have been reluctant to return to the clinic. While this is of concern, a recent study using early telephone follow-up after medical abortion to determine the need for further evaluation found that women who initially had not required evaluation returned to the clinic of their own accord if they experienced problems, such as bleeding or continuing pregnancy. 21 This finding suggests that women who experience adverse effects or feel that the abortion is not complete are likely to seek appropriate medical care. Indeed, in our study, about one-third of women did call the MSIA after-care service about issues such as pain or bleeding. While many women required reassurance only, some callers were referred to the clinic or a hospital for further assessment. In addition, it is possible that some women received follow-up care elsewhere. Not all women with complications, however, will decide to seek follow-up care and, in very rare cases (eg, one out of 13 345 cases in our study), this can have serious consequences. Understandably, such cases can raise concerns about the safety of home-based versus clinicbased administration of misoprostol. Although misoprostol could be administered in a clinic under medical supervision, home-based administration of misoprostol has been associated with a low complication rate, is preferred by women, and is common practice in France and the US.
1,22 Further, clinic-based administration of misoprostol would not necessarily enhance outcomes as medical abortion complications can occur hours or days after misoprostol is administered.
Overall, there was a high level of satisfaction with the mifepristonebuccal misoprostol regimen used, with most women who completed the study questionnaire reporting the bleeding, pain/cramps, and overall experience to be as they had expected or better than expected. Satisfaction with the EMA method used in our study was similar to that reported in other studies. 1, 23, 24 Notably, there has been a significant uptake of medical abortion in our clinics, with about a third of women requesting an abortion up to 63 days of gestation opting for the medical method (data not shown).
Our mifepristone-buccal misoprostol EMA method could be used outside a hospital setting. The diagnosis and initiation of treatment (mifepristone) can be conducted in a clinic and the second part of the treatment (misoprostol) can be carried out by the woman at home, with 24-hour access to after-care services to manage any issues. This arrangement, along with the 24-48-hour window for misoprostol administration, allows the abortion process to take place in the privacy of the woman's home and at the time of her choosing, factors known to be of importance to women undergoing an abortion. 1, 23, 24 The clinic-and home-based nature of the mifepristone-buccal misoprostol regimen makes it feasible for use in regional centres of Australia. These centres may have smaller hospitals than urban areas, but have the facilities and staff to manage spontaneous miscarriage. 24 The MSIA clinics are located in major metropolitan areas and women are provided with discharge letters. Any woman contacting the after-care service can be referred back to the MSIA clinic or to her local doctor or, if necessary, a nearby accident and emergency facility. In clinical Women were asked (i) to describe the severity of their bleeding (A; n = 6330) and pain/cramps (B; n = 6381); (ii) whether the bleeding (C; n = 6233), pain/cramps (D; n = 6340), and overall experience (E; n = 6265) were better than expected, as expected, or worse than expected; (iii) whether they would choose the method again (F; n = 6335); and (iv) whether they would recommend the method to a friend (G; n = 5196). practice, proximity to emergency services should be evaluated when considering the use of the mifepristonebuccal misoprostol regimen. The potential need for access to appropriate 24-hour emergency help could limit the use of this regimen in more remote areas of Australia. The observational nature of our study allowed assessment of the mifepristone-buccal misoprostol regimen in a real-world setting. However, as discussed, one of the study limitations was the relatively high rate of loss to follow-up. As a result, it was not possible to accurately determine the complete abortion rate; instead the known failure rate was reported. In addition, the use of multiple databases for data collection led to some small discrepancies in the datasets used for the analyses (eg, different total numbers of EMAs), because of differences in how the data were collected.
In conclusion, our Australian study of 13 345 EMAs has shown that mifepristone followed by buccal misoprostol has a low failure rate, including a low ongoing pregnancy rate. The regimen, which involved self-administration of misoprostol and completion of the abortion process at home, had a favourable safety profile and was well accepted by the women in this study. While the potential risk of serious infection should be kept in mind and monitored, these results indicate that the mifepristone-buccal misoprostol regimen is an effective option for Australian women seeking an abortion up to 63 days of gestation.
